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This invention offers a flame resistant resin composition which consists of (a) 
copolymer of ethylene and a-olefin, a copolymer resin of ethylene-ethyl acrylate or 
copolymer resin of ethy lene-methyl methacrylate, (b) polypheny lene ether resin, (c) a 
hydrogen added derivative of styrene-butadiene block copolymer, polymethyl 
methacrylate, methyl acrylat&butadiene-styrene copolymer resin, ethylene-ethyl acrylate- 
maleic anhydride copolymer resin, or a carbonic acid derivative of acryl base resin and (d) 
a hydrated metal compound. 

(Effect) 

According to this invention, it is possible to acquire a resin composition which 
does not produce poisonous halogen gas during burning and has high flame resistance 
and flexibility and also improves anti-wear features a great deal. 

Sphere of patent request 
(Claim 1) 

Claim 1 is concerning a flame resistant resin composition which consists of the 
following components (a) to (d). It contains 1 to 30 wt. parts of (c) and 50 to 300 wt. 
parts of (d) per 100 wt. parts of (a) + (b) ((a) : (b) - 97:3 to 50:50). 

(a) one or more resins selected from copolymers of ethylene and a-olefin, copolymers of 
ethylene-ethyl acrylate or copolymers of ethy lene-methyl methacrylate; 

(b) polyphenylene ether resin; 

(c) one or more resins selected from hydrogen added derivatives of styrene-butadiene 
block copolymer, polymethyl methacrylate, methyl acrylate-butadiene-styrene copolymer 
resin, ethylene-ethyl acrylate-maleic anhydride copolymer resin, or carbonic acid 
derivatives of acryl based resin; 

(d) a hydrated metal compound. 

Detailed explanation of the invention 
(Technical field) 

[0001] This invention is concerning a flame resistant resin composition for use as a 
coating for electric wire, cable, hose, sheet, or injection molded products. It does not 
produce halogen based gas that is poisonous and corrosive during burning. 

[0002] 
(Prior art) 

In the past, halogen compounds and antimony trioxide were used to give flame 
resistance to polyolefin used for coating electric wire, cable, hose, sheet, or injection 
molded products,. However, these halogen compositions are poisonous because they 
produce halogen base gas during burning. These gases are also corrosive. In addition, a 
large amount of smoke is generated and visibility is bad. Evacuation during fires and the 
work of firemen was impeded. 

[0003] In recent years, for safety reasons, it has been strongly demanded that this kind of 
halogen based gas is not produced. Under such circumstances, inorganic flame resistant 
agents which use hydrated metal compounds which generates very little smoke and 
poisonous gas have been gaining attention. In order to provide flame resistance, 
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composite resins which contain magnesium hydroxide, aluminum hydroxide, etc., have 
been used. However, in order to acquire the desired flame resistance, it is necessary to 
add a lot of these hydrated metal compounds. Because of that, the surface is prone to 
scratching, and the surface is easily worn out by friction. 

[0004] In order to solve these problems, and to improve mutual solubility of the resin and 
inorganic substance, past suggestions included adding olefin based silane graftmer, 
dicarbonic acid derivatives or dicarbonic acid anhydride derivatives; a silicone 
composition, wax, or surfactant that bleeds to the surface to activate the surface. 
However, none of these methods have provided sufficient wear resistance. 

[0005] 

(Problem that this invention tries to solve) 

The object of this invention is to offer a resin composition which does not 
produce halogen gas during burning and has high flame resistance that is acquired by 
adding a hydrated metal compound and also has flexibility and improved wear resistance. 

[0006] 

(Steps for solution) 

The flame resistant resin composition of this invention consists of the following 
components (a) to (d). It contains 1 to 30 wt. parts of (c) and 50 to 300 wt. parts of (d) 
per 100 wt. parts of (a) + (b) ((a) : (b) = 97:3 to 50:50). 

(a) one or more resins selected from copolymers of ethylene and ot-olefin, copolymers of 
ethylene-ethyl acrylate or copolymers of ethylene-methyl methacrylate; 

(b) polyphenylene ether resin; 

(c) one or more resins selected from hydrogen added derivatives of styrene-butadiene 
block copolymer, polymethyl methacrylate, methyl acrylate-butadiene-styrene copolymer 
resin, ethylene-ethyl acrylate-maleic anhydride copolymer resin, or carbonic acid 
derivatives of acryl based resin; 

(d) a hydrated metal compound. 

[0007] Component (a) of this invention prevents a drop in properties that is caused when 
a large amount of hydrated metal compound is used. In this invention, examples of the oc- 
olefin of copolymers of ethylene and oc-olefin include, for example, C3 to C12 propylene, 
butene-1, pentene-1, hexene-1, heptene-1, octene-1, 4-methyl pentene-1, 4-methyl 
hexene-1, 4,4-dimethyl pentene-1, nonene-1, decene-1, undecene-1 and dodecene-1. One 
or more of these resins and ethylene-ethyl acrylate copolymer resin or ethylene- 
methacrylate copolymer resin are used. 

[0008] Component (b) of this invention improves wear resistance. Examples of the 
polyphenylene ether resin used in this invention include, for example, poly (2,6-dimethyl 
phenylene- 1,4-ether), poly (2,6-diethyl phenylene-l,4-ether), poly(2-methyl-6-ethyl 
phenylene-l,4-ether), poly (2-methyl-6-isopropyl phenylene-l,4-ethery), poly(2,6-di-n- 
propyl phenylene-l,4-ether), poly (2-methyl phenylene- 1,4-ether), poly (2-phenyl 
phenylene-l,4-ether), poly (2-methyl-6-phenyl phenylene- 1 ,4-ether), poly (2-methyl-6-n- 
butyl phenylene- 1,4-ether), etc. If the amount of these resins is less than 3 wt. parts in 
ratio with component (a), the desired wear resistance is hard to acquire. On the other 
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hand, if it is more than 50 wt. parts, it causes a drop in flexibility and flame resistance. In 
addition, since the product will be expensive, it is not practical. 
[0009] Component (c) in this invention improves mutual solubility between the 
polyphenylene ether resin and component (a) and mutual solubility with the hydrated 
metal compound. Examples of the acryl based resin of carbonic acid derivatives of acryl 
based resin used in this invention include polymethyl methacrylate, ethylene-methyl 
methacrylate copolymer, ethylene-methyl acrylate copolymer, ethylene-ethyl acrylate 
copolymer, etc. If the amount of these is less than 0.1 wt. parts per 100 wt. parts of 
component (a) + component (b), since the mutual solubility between polyphenylene ether 
resin and other additives is inferior, mechanical properties, especially elongation, are 
inferior. On the other hand, if it is more than 30 wt. parts, its effect does not improve in 
proportion and the product will be expensive. This is not practical. 
[0010] The hydrated metal compound used in this invention contains a compound 
expressed by general formula MmOn XH20 (in this formula, M is metal, m, n are 
integers >= 1 decided by the atomic number of the metal; X shows the contained crystal 
water) or double salt which contains a compound that starts decomposing in the range of 
150 to 450°C. Specifically, there are aluminum hydroxide (A1203-3H20; or Al(OH)3), 
magnesium hydroxide (MgOH20; or Mg (OH)2), calcium hydroxide (CaO H20; or 
Ca(OH)2), barium hydroxide (BaO*H20; or BaO9H20), zirconium oxide hydrate 
(ZrOnH20), tin oxide hydrate (SnOH20), basic magnesium carbonate 
(3MgC03-Mg(OH)2-3H2), hydrotalcite (6MgOA1203 H20), Dawsonite 
(NaC03A1203nH20), nitric sand (Na20 B205-5H20), zinc boronate (ZnB407 27nO), 
etc. If the amount of these is less than 50 wt. parts per 100 wt. parts of component (a) + 
component (b), the desired flame resistance is hard to acquire. On the other hand, if it is 
more than 300 wt. parts, mechanical properties such as tensile strength drop. The 
material will also be difficult to extrude. 

[001 1] If desired, the flame resistant composition of this invention can contain 
conventional additives, for example, antioxidants, neutralizers, UV absorbing agents, 
static preventing agents, pigments, dispersing agents, lubricants, viscosity agents, 
foaming agents, metal deterioration preventing agents, mold prevention agents, fluidity 
adjusting agents, or flame resistance agents of phosphorus and phosphin derivatives, other 
inorganic fillers, crosslinking agents, crosslinking assistance agents, or other synthetic 
resin. Also, it is possible to crosslink using electronic beam. 

[0012] 

Example of practice 

In the following, this invention is going to be explained listing examples of 
practice. Among the agents shown in table 1, component (a) (1 to 3), polyphenylene 
ether resin, and component (c) (4 to 8) were kneaded at 160 to 290°C using a two 
direction bi-axial extruder, and granules were made. Hydrated metal compound, 
lubricant, stabilizer, and pigment were added to this composition. Then, using a two 
direction bi-axial extruder, they were kneaded at 200 to 240°C, and granules were made. 
This composition was pressed by a roll, and various kinds samples for testing were made. 
Using these samples, tensile elongation, oxygen index, and a wear test were administered. 
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A tube 20 mm<() outer diameter, 18 mm<j) inner diameter, and 1 mm thick was extruded to 
test processability. 



[0013] 
table 1 







ex. of practice 
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50 
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lubricant, 
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1.6 
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1.6 


1.6 


1.6 


1.6 
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12 


pigment 


none 


black 


black 


none 


none 
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black 


black 


black 
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13 
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120 


300 
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14 


oxygen 
index 


32 


28 


34 


32 


28 


31 
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22 


36 
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(mg) 


6 


2 


4 


0.4 


30 


0.2 


4 


2 


20 


16 


processing 
method 


very 
good 


very 
good 


very 
good 


very 
good 


very 
good 


good 


ok 


very 
good 


bad 




overall 
assessment 


good 


very 
good 


good 


very 
good 


bad 


bad 


bad 


bad 


bad 
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[0014] 

(1) Softlext manufactured by Nippon Petroleum Chemical Co. (ethylene-a-olefin 
copolymer) 

(2) Lexron manufactured by Nippon Petroleum Chemical Co. (ethylene-ethyl aery late 
copolymer) 

(3) low density polyethylene manufactured by Sumito Chemical Manufacturing 

(4) maleic anhydride derivative of hydrogen added derivative of styrene-butadiene block 
copolymer manufactured by Asahi Kasei Kogyo 

(5) ethylene-ethyl acrylate-maleic anhydride copolymer manufactured by Sumitomo 
Chemical Manufacturing 

(6) carbonic acid derivative of acryl base resin manufactured by ROHM &; HAAS Co. 

(7) polymethyl methacrylate manufactured by Kreha Chemical Manufacturing 

(8) methyl acrylate-butadiene-styrene copolymer manufactured by Kreha Chemical 
Manufacturing 

(9) Haidilite H42M manufactured by Showa Denko 

(10) Kisma 5B manufactured by Kyowa Kagaku 

(11) San wax 171P manufactured by Sanyo Kasei Kogyo, 1 .0 wt. part 
Irganox manufactured by Chiba Gaigy, 0.3 wt. part 

Sumirizer WXR manufactured by Sumitomo Chemical Manufacturing, mixture of 0.3 wt. 
part 

(12) pigment; when black: VALCAN 9A-32 3.0 wt. parts 

(13) according to JIS K6760 

(14) according to JIS K7201 

(15) wearing ring CS019, loaded weight 500 g, 1000 rotation 

(16) single axis extruder 50 mm<|) 160-165-170-180°CL/D:25, compression ratio 3.5 
tube outer diameter: 20 mm<|), inner diameter 18 mm<j) 

evaluation: samples were ranked as very good > good > ok > bad, and anything up to ok 
was qualified. 

[0015] As is obvious from table 1, the materials shown in table 1 to table 4 maintain 
flame resistance. They also show even better wear resistance by addition of 
polyphenylene ether resin. The mutual solubility between the polymer and hydrated 
metal compound is very good. Overall, they show very good processing features and 
tensile elongation at breaking. Compared to this, in example of comparison 1, since 
polyphenylene ether resin is not added, wear resistance is inferior. Also, in example of 
comparison 2 where a lot of polyphenylene ether resin is added, flexibility is inferior, and 
also elongation at breaking is greatly lowered. In example of comparison 3 where 
component (c) is not added to provide mutual solubility, elongation at breaking is 
lowered a great deal. In example of comparison 4 where the amount of hydrated metal is 
small, flame resistance is inferior. In example of comparison 5 where the amount of 
hydrated metal compound exceeds 300 wt. parts, processing is difficult. 

[0016] 

(Effect of this invention) 
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As explained above, using the methods in this invention it is possible to 
acquire resin composition which does not produce halogen gas during burning and has 
high flame resistance and flexibility and also improved wear resistance. 
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